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Claims Amendment 

L (currently amended) A method of forming bumps on a silicon wafer having an active 
surface with a passivation layer and a plurality of bonding pads thereon, wherein the passivation 
layer exposes the bonding pads, the method comprising the steps of: 

forming an adhesion layer over the active surface of the wafer, wherein the 
adhesion layer covers both the bonding pads and the passivation layer; 

forming a barrier layer over the adhesion layer; 

forming a wettable layer over the barrier layer; 

conducting a photolithographic process to form a plurality of photoresist blocks 
over the we ttab I e layer; 

conducting an etching operation to remove the wettable layer, the barrier layer and 
the aclhesion layer outside the photoresist blocks so that only the wettable layer, the barrier layer 
and the adhesion layer underneath the photoresist blocks remain; 

removing the photoresist blocks; 

attaching a plurality of first solder blocks to the upper surface of the wettable 
layer through a bonding operation, wherein each first solder block has an upper surface and a 
lower surface such that the lower surface of the first solder block bonds with the wettable layer; 

planari2ing the upper surface of the first solder blocks; 
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attaching a second solder block to the upper surface of each first solder block 
through a bonding operation; and 

conducting a fHfrf*- r eflow operation to att ain a sold er bum p which is fo rmed by 
alloying the fi rst solder b lock and the second solder block. 

2. (original) The method of claim 1 5 wherein material constituting the adhesion layer is 
selected from a group consisting of titanium, titanium-tungsten alloy, aluminum and chromium. 

3. (original) The method of claim 1 , wherein material constituting the barrier layer is 
selected from ;i group consisting of nickel- vanadium alloy, chromium-copper alloy and nickeL 

4. (original) The method of claim 1, wherein material constituting the wettablc layer is 
selected from a group consisting of copper, palladium and gold. 

5. (currently amended) The method of claim 1. wherein each second solder block includes 
an upper surface and a lower surface, the lower surface is in contact with the upper surface of the 
first solder block, and the upper surface of the second solder block is planarized by polishing 
followed by ju ofliu-t he reflow operation after the second solder block is bonded to the first 
solder block. 

6. (currently amended) The method of claim 1 , wherein material constituting the first 
solder blocks is selected from a=the group consisting of lead-tin alloy, lead-silver alloy, tin-silver 
alloy, silver and gold. 
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7. (currently amended) The method of claim 1, wherein material constituting the second 
solder blocks is selected from fctlie group consisting of lead-tin alloy, tin-silver alloy, tin-silver- 
copper alloy arid tin. 

8. (original) The method of claim 1, wherein the step of planarizing the upper surface of 
the first solder blocks includes polishing. 

9. (original) The method of claim 1, wherein the step of planarizing the upper surface of 
the first solder blocks includes applying a pressure. 

1 0. (original) The method of claim 1, wherein the step of attacking a first solder block to 
the wettable layer includes the sub-steps of: 

providing a conductive wire; 

heating one end of the conductive wire so that the heated end of the conductive 
wire transforms into a spherical blob; 

pulling the spherical blob towards the wettablc layer and pressing the spherical 
blob against the surface of the wettable layer; and 

detaching the remaining portion of the conductive wire from the spherical blob to 
form the first solder block. 

1 1 . (original) The method of claim 10, wherein the step of pressing the spherical blob 
agains t the wettable layer is further assisted by application of ultrasound. 

12. (original) The method of claim I, wherein the step of attaching a second solder block 
to a first solder block further includes the sub-steps of: 
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providing a conductive wire; 

heating one end of the conductive wire so that the heated end of the conductive 
wire JTansforms into a spherical blob; 

pulling the spherical blob towards the first solder block and pressing the spherical 
blob against the upper surface of the first solder block; and 

detaching the remaining portion of the conductive wire from the spherical blob to 
form the second solder block. 

13. (currently amended) The method of claim 12, wherein the step of pressing the 
spherical blob against the first solder block is further assisted by an application of ultrasound. 

14. (currently amended) A method of forming bumps on #w an active surface of a silicon 
wafer, the method comprising the steps of: 

forming an undcr-ball metallic layer over the active surface of the wafer, wherein 
the under-ball metallic layer is a composite layer; 

removing a portion of the under-ball metallic layer to expose the active surface of 

the wafer; 

attaching a plurality of first solder blocks to fhf-rm upper surface of the under-ball 
metallic layer, wherein each first solder block has an upper surface and a lower surface such that 
the lower surface of each first solder block bonds with the under-ball metallic layer; 

planari/ring the upper surface of the first solder blocks; mid 

attaching a second solder block to the upper surface of each first solder block; and 
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conducting a reflow ope ration to transfor m the first sold er block and the second 
solde r block into a single integral solder bump . 

1 5. (original) The method of claim 14, wherein the step of forming an under-ball metallic 
layer over the active surface of the wafer includes the sub-steps of: 

forming an adhesion layer over the active surface of the wafer; 
forming a barrier layer over the adhesion layer; and 
forming a wettable layer over the barrier layer. 

16. (original) The method of claim 15, wherein material constituting the adhesion layer is 
selected from a group consisting of titanium, titanium-tungsten alloy, aluminum and chromium. 

17. (original) The method of claim 1 5, wherein material constituting the barrier layer is 
selected from a group consisting of nickel-vanadium aUoy, chromium-copper alloy and nickel 

18. (original) The method of claim 15, wherein material constituting the wettable layer is 
selected from a group consisting of copper, palladium and gold, 

19. (currently amended) The method of claim 14, wherein each second solder block 
includes an upper surface and a lower surface, the lower surface is in contact with the upper 
surface of the ilrst solder block, and die upper surface of the second solder block is planarized by 
polishing followed by n rnfluii the reflow operation after the second solder block is bonded to the 
first solder block. 
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20. (currently amended) The method of claim 14, wherein material constituting the first 
solder blocks is selected from fcthe group consisting of lead-tin alloy, lead-silver alloy, tin-silver 
alloy., silver and gold. 

21 . (currently amended) The method of claim 14, wherein material constituting the 
second solder blocks is selected from fcthe group consisting of lead- tin alloy, tin-silver alloy, tin- 
silver-copper Jilloy and tin. 

22. (original) The method of claim 14, wherein the step of planarizing the upper surface 
of the* first solder blocks includes polishing. 

23. (original) The method of claim 14, wherein the step of planarizing the upper surface 
of the first solder blocks includes applying a pressure. 

24. (original) The method of claim 14, wherein the step of attaching a first solder block to 
the under-ball metallic layer includes the sub-steps of: 

providing a conductive wire; 

heating one end of the conductive wire so that the heated end of the conductive 
wire transforms into a spherical blob; 

pulling the spherical blob towards the undcr-ball metallic layer and pressing the 
spherical blob against the surface of the under-ball meiallic layer; and 

detaching the remaining portion of the conductive wire from the spherical blob to 
form :he first solder block. 
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25. (original) The method of claim 24, wherein the step of pressing the spherical blob 
against the under-ball metal lic layer is further assisted by application of ultrasound. 

26. (original) The method of claim 14, wherein the step of attaching a second solder 
block: to a first solder block further includes the sub-steps of: 

providing a conductive wire; 

heating one end of the conductive wire so that the heated end of the conducti ve 
wire transforms into a spherical blob; 

pulling the spherical blob towards the first solder block and pressing the spherical 
blob against the upper surface of the first solder block; and 

detaching the remaining portion of the conductive wire from the spherical blob to 
form the second solder block. 

27. (original) The method of claim 26, wherein the step of pressing the spherical blob 
against the first solder block is further assisted by application of ultrasound, 

28. (currently amended) A method of forming bumps on the active surface of a silicon 
wafer, wherein the active surface further includes an under-ball metallic layer thereon and the 
under-ball metallic layer is a composite layer that comprises a plurality, of material layers, the 
method comprising the steps of: 

attaching at least one first solder block to itean upper surface of the under-ball 
metallic layer by conducting a bonding operation; a&4 
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attaching at least one second solder block to the upper surface of the first solder 
block by conducting a bonding operation; and 

integra ting at least one of the first solder bl ock and at least one of the se cond 
solder block into a single solder bump by performing a reflow oper ation . 

29. (original) The method of claim 28, wherein after the step of attaching the first solder 
block to the upper surface of the under-ball metallic layer, further includes planarizing the upper 
surface of the first solder block and attaching a second solder block to the upper surface of the 
first solder block by conducting a bonding operation. 

30. (original) The method of claim 29, wherein the step of planarizing the upper surface 
of the first solder block includes polishing. 

31. (original) The method of claim 29, wherein the step of planarizing the upper surface 
of the first solder block include pressing. 

32. (original) The method of claim 28, wherein after the step of attaching the second 
solder block to the upper surface of the first solder block, further includes planarizing the upper 
surface of the second solder block. 

33. (original) The method of claim 32, wherein the step of planarizing the upper surface 
of the second solder blocks includes polishing. 

34. (currently canceled) 

14 



PAGE 1 9/28 * RCVD AT 12/5/2003 4:13:18 AM [Eastern Standard Time] * SVR:USPTO£FXRM/0 * DNIS:8729306 * CSID:886 2 23697233 < DURATION (mm^ss):09-22 



12/05/03 FRI 17:13 FAX 886 2 23697233 



JIANQ CHYUN IPO 



@1020 



Customer No.: 31561 
Application No.: 10/063,573 
Pocket No.: 08385-US-PA 

35. (currently amended) The method of claim 28, wherein material constituting the first 
solder blocks is selected from itthe group consisting of lead- tin alloy, lead-silver alloy, tin-silver 
alloy, silver arid gold. 

36. (currently amended) The method of claim 28, wherein material constituting the 
second solder blocks is selected from a=the group consisting of lead-tin alloy, tin-silver alloy, tin- 
silver-copper idloy and tin. 

37. (original) The method of claim 28, wherein the step of attaching a first solder block to 
the under-ball metallic layer includes the sub-steps of: 

providing a conductive wire; 

heating one end of the conductive wire so that the heated end of the conductive 
wire iTansforms into a spherical blob; 

pulling the spherical blob towards the under-ball metallic layer and pressing the 
spherical blob against the surface of the under-ball metallic layer; and 

detaching the remaining portion of the conductive wire from the spherical blob to 
form the first solder block. 

38. (original) The method of claim 37, wherein the step of pressing the spherical blob 
against the under-ball metallic layer is further assisted by application of ultrasound, 

39. (original) The method of claim 28, wherein the step of attaching a second solder 
block to a first solder block further includes the sub-steps of: 

providing a conductive wire; 
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heating one end of the conductive wire so that the heated end of the conductive 
wire "ransforms into a spherical blob; 

pulling the spherical blob towards the first solder block and pressing the spherical 
blob against the upper surface of the first solder block; and 

detaching the remaining portion of the conductive wire from the spherical blob to 
form the second solder block. 

40. (original) The method of claim 39, wherein the step of pressing the spherical blob 
against the first solder block is further assisted by application of ultrasound. 

41. (newly added) The method of claim 1, wherein the reflow operation is conducted at a 
temperature higher than an alloying temperature between the first solder block and the second 
solder block. 

42. (newly added) The method of claim 14, wherein the reflow operation is conducted at 
a temperature higher than an alloying temperature between the first solder block and the second 
solder block. 

43 (newly added) The method of claim 1, wherein the reflow operation is conducted at a 
temperature higher than an alloying temperature between the first solder block and the second 
solder block. 
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